ABSTRACT
INTRODUCTION
A human is the most important and also the most complex factor in traffic safety. When participating in traffic, the driver is expected to possess adequate abilities, knowledge and skills and to perform safe driving manoeuvres. The lack of any of these elements can lead to making the mistakes which can result in a traffic accident. When it comes to the analysis of dominant personality traits of the drivers, many studies have shown a strong connection between risk perception and involvement in accidents. By understanding the factors of accidents related to the driver risk assessment, the ability to define adequate measures increases which should reduce the negative consequences of inappropriate behaviour.
The most common circumstances leading to the occurrence of accidents are excessive speed, incorrect assessment of the traffic situation, performance of improper actions, as well as the psychophysical condition of the driver [1, 2] . This indicates the importance of studying the nature of risky behaviour of drivers in order to take appropriate measures to increase the traffic safety.
Since the data on the impact of risk propensity of drivers are often inaccessible in the police reports about accidents, during recent years in the field of traffic safety particular attention has been focused on the drivers' attitudes. In this way, generalized conclusions are made about the personality traits which may have a predictive value in the occurrence of traffic accidents. The attitudes are one of the factors which influence the behaviour in traffic. There is a common viewpoint that attitudes affect traffic safety more than competencies. There are a number of drivers who are aware that certain behaviour is unsafe or illegal, but they have a wrong attitude and believe their inappropriate behaviour will not affect them or other people in traffic.
The personality traits have been found to correlate with risk perception of various road hazards; however, only weakly to moderately. In the study which is primarily focused on risk perception, Sjöberg and Wahlberg [3] obtained the result that personality traits are standardized measuring instruments and implementing the hierarchical regression analysis to determine the proportion of variance in explaining the occurrence of traffic accidents for each of the observed phenomenon. Structural equation modelling and binary logistic regression is implemented to confirm the results of hierarchical regression analysis.
The aim was to propose an original model of driver behaviour which will recognize as a result the drivers who are prone to committing traffic accidents. The initial motive of the authors was to test which of the applied instruments would be the most suitable in practice for driver testing in different situations such as a selection of professional drivers, young drivers training, programs for drivers deprived of driving license, programs for the prevention of accidents, etc. In the mentioned testing it would be possible to detect a propensity toward experiencing traffic accidents and by this to improve road safety.
The research on the relationship between four psychological instruments for assessing driver behaviour and personality traits and occurrence of traffic accidents was carried out on the representative sample which is composed of drivers of different categories: bus drivers, truck drivers, and drivers of privately owned vehicles. This diversification makes the obtained conclusions more reliable. Among others, in the sample there were bus drivers working in the largest company for intercity transportation and also truck drivers from the largest freight transportation company in the country. On the other hand, the majority of previous studies considered students as drivers, or just a certain category of drivers or driver offenders.
SURVEY METHODOLOGY
In this section the following will be described: the sample, research instruments or questionnaires, survey data collection techniques, research procedure, as well as the implemented statistical measures.
Used instruments
In the study, in addition to the demographic questionnaire, four questionnaires for assessing the personality traits were used: Barratt Impulsiveness Scale, Aggressive Driving Behaviour Questionnaire, Manchester Driver Attitude Questionnaire and Questionnaire for Self-Assessment of Driving Ability.
The demographic questionnaire consisted of the most relevant questions on the demographic characteristics of respondents. The issues related to gender, age, driving experience, annual mileage driven, the number of past accidents, as well as the category of vehicles which the respondent operates were considered. The type of multiple choice questions was used with sufficiently detailed categories offered. significant predictors in risk perception while driving. Other researchers have focused their studies on the explanation of risk perception in the occurrence of traffic accidents [4, 5] .
In the studies analysing data on accidents in developed countries, behaviour which could be classified as aggressive is considerably present [6, 7, 8, 9] . Driver aggression involves behaviour such as driving at excessive speed, improper following, improper lane changing and passing, intimidation of other road users, drink-driving and drug-driving offences, verbal outbursts and gestures aimed at other drivers, etc. Numerous studies have shown a high predictive power of aggressiveness in explaining the occurrence of traffic offences and even traffic accidents [10, 11, 12, 13, 14, 15, 16, 17] .
Besides aggression, it is important to mention some other phenomena which involve similar behaviour. Due to similarity, these phenomena are often equalized in the analysis of inappropriate actions in driving. For this study it is of particular importance to mention the impulsiveness which, although belonging to the congenital traits, indicates similar forms of behaviour as aggressiveness. For this reason, numerous studies have been launched with the intention of establishing a relation between the dimensions of these behaviours. Some results show that high impulsiveness is associated with future inappropriate social behaviour, including aggression [18, 19] . High scores on the Barratt Impulsiveness Scale (BIS), as well as on the Buss-Durkee Hostility Inventory (BDHI) scale, showed a significant correlation with sudden outbursts of aggressive behaviour [20] . Some results showed that high impulsivity is associated with aggressive and transgressive driving [21] . The latest version of the questionnaire BIS, BIS-11 showed a significant relationship between impulsiveness and aggressiveness. In a study involving students the results showed that those who achieved a distinct score on the BIS-11 scale, often demonstrated involvement in a risky behaviour, including the use of alcohol / drugs and aggression [20] . When testing the impulsiveness and its relation to aggressiveness, some researchers have focused on the differences between reactive and proactive aggression [22] . In these studies, reactive aggression is considered to be an angry or defensive behaviour in response to perceived provocation or frustration. On the other hand, proactive aggression is deliberately controlled in order to achieve the desired aim. After this differentiation, the researchers concluded that impulsiveness correlates with reactive aggression, especially in males.
In this paper, the main topic of research is the investigation of the influence of different personality traits such as impulsiveness, aggressiveness while driving, attitude toward risk propensity and self-assessment of driver ability on the occurrence of traffic accidents. The conclusions are derived by using the numerous were truck drivers, 102 of them were in the sample. Then, the study also included 100 bus drivers working on the regular intercity lines. Finally, the 103 drivers of privately owned vehicles who met the requirements for the participation in this research accepted to answer all the questions.
At the start of testing the respondents were asked to voluntarily and honestly participate in interviewing. They were explained the anonymous nature of the research and the fact that the collected answers will be used only for the scientific purposes.
Statistical analysis and methods
Data were analysed using the Statistical Package for Social Scientists (SPSS) version 17 and AMOS 6.0. In addition to the descriptive statistics and determination of the correlation coefficients, to design a model of driver behaviour the hierarchical regression analysis was used. To construct the model which explains what impacts an occurrence of traffic accident, four hierarchical regression analyses were performed. In this procedure we considered the results of overall achievement scores for the following measuring instruments: BIS-11 questionnaire for the assessment of impulsivity, AQBD questionnaire for assessing the aggressiveness in driving, DAQ questionnaire for assessment of attitudes towards major driving issues which can be classified as attitudes toward risk propensity, as well as the questionnaire for self-assessment of driving ability. The authors' intention was to examine whether some of the traffic safety indicators (primarily referring to the tendency toward experiencing accidents) can be predicted on the basis of stable or less stable psychological constructs. The obtained results are tested by structural equation model and binary logistic regression. The binary logistic regression has considered all four psychological instruments together in the same model.
RESULTS
The sample consisted primarily of men (88%). This gender distribution is expected since the largest number of professional drivers are males due to the hard nature of this job. Considering the number of traffic accidents reported by drivers in demographic questionnaire, it can be concluded that 56.8% of examined drivers were involved in traffic accidents at least once. This rate is higher than expected, having in mind for example that there were 35,971 traffic accidents in Serbia in the year 2016 [26] , which means that there was approximately 1 accident per 194 inhabitants annually. A possible explanation for such a high accident rate could be, besides the fact that usually more people participate in one accident and also that all accidents are not officially reported, that two-thirds of the Barratt Impulsiveness Scale (BIS-11) is an instrument for the assessment of impulsivity as a personality trait. In this research we used a version of BIS-11 constructed by Patton [19] . The questionnaire consists of 30 questions which cover a variety of situations and aspects characteristic for impulsive behaviour and habits of impulsive behaviour. The respondents were expected, by using the 4-point Likert scale, to estimate how often they agreed with the statements which describe the most representative impulsive habits and practices. The scaled responses correspond to the following statements: from 1=Never/rarely to 4=Always/ almost always. For certain questions in the questionnaire, the inversion of the response values were made.
Aggressive Driving Behaviour Questionnaire (ADBQ) was designed by Mouloua [23] . The intention of the researchers in the design of this questionnaire was to create an instrument with good predictive power considering aggressive situations which are typical in driving. These vary in the range from gestures directed toward other drivers, to explicit aggressive outbursts, such as passing through a red light at an intersection. The instrument contains 20 questions. The respondents were asked to assess the likelihood of manifestation of aggressive driving using the 6-point scale.
Results are given in the range of 1=Never to 6=Almost always.
Manchester Driver Attitude Questionnaire (DAQ) is a questionnaire for the assessment of attitudes toward risk propensity while driving constructed by Parker [24] . The questionnaire consists of 20 questions with a scale of answers from 1=Strongly Disagree to 5=Strongly Agree. Most questions refer to the typical traffic situations which can be characterized as highrisk ones. DAQ includes statements relating to speeding, drink-driving, close-following, and dangerous overtaking. We arranged the scores in the way that higher scores correspond to higher risk propensity while driving. Scores of subjects can range from 20 to 100 points.
Questionnaire for self-assessment of driving ability was developed by Tronsmoen [25] . It is an inventory of statements about how the drivers react in certain traffic situations. Based on the responses, it is possible to obtain the information about what picture the respondents create about themselves as drivers. There are 22 questions and answers in the form of 4-point Likert scale. Answers ranged from 1=Never/up to 4=Always/ almost always. Higher score on the test corresponds to a better evaluation of one's own driving abilities.
Sample and research procedures
The observed sample consisted of 305 drivers of both genders, different education and aged between 18 and 69 years. The sample was heterogeneous in terms of the length of driving experience and frequency of driving. Among professional drivers, the most shows the connection between variables age and driving experience with the number of accidents which respondents had in their driving history. Also, Table 1 shows the connection with psychological constructs measured by questionnaires and expressed as total scores. Here it is possible to observe the existence of a significant connection of medium intensity between age and driving experience with involvement in traffic accidents. Since the statistically significant correlations were identified in this analysis, the variables age and driving experience are defined as control variables in constructing the regression model of drivers' behaviour. The correlation coefficients between psychological constructs and traffic accidents will be used to discuss the obtained results of implemented models in this paper.
Prediction of traffic accidents considering drivers impulsivity (Regression model I)
To create behaviour pattern I, in the first block of hierarchical regression analysis the total number of traffic accidents which drivers experienced during their driving history was set as a dependent variable. At the same time, the variables age and driving experience were introduced as independent variables. In the second block of hierarchical regression analyses the achieved overall score in BIS-11 questionnaire is included as the next independent variable. In this regression model (Regression model I), the variables age and driving experience, included in the first block, account for 17.4% of variance in the occurrence of traffic accidents (F(2, 302)=31.729, p<0.001). After the introduction of impulsiveness (Table 2 ), the regression model describes 38.3% of the observed variance (F(3, 301)=62.192, p<0.001). The impulsiveness through the overall obtained score explains additional 20.9% of variance of the number of experienced traffic accidents, even when the detected sample are professional drivers who are on the road around 8 hours or more almost every day and most of them from the sample have the driver's experience of over 20 years. Higher accident rate is particularly contributed by their hard working conditions [27] . Figure 1 shows that the highest percentage of drivers are distributed in the category which experienced between 1 and 3 accidents (43.6%). The number of reported traffic accidents could be taken as an indicator of risk preferences and attitude towards road safety. A relationship between this variable and various types of driving behaviour is scrutinized in this research. 
Hierarchical regression analysis
To analyse the relationship between experiencing traffic accidents and the observed characteristics of the driver, the hierarchical regression analysis was conducted. The statistical procedure was carried out in blocks with control variables the age and driving experience which can affect the overall obtained results. To determine the assumed impact of these variables on the experience of traffic accidents, first the Pearson correlation coefficients were analysed. In this hierarchical regression analysis, the variables age and driving experience, introduced in the first block, as in model I, account for 17.4% of variance in the occurrence of traffic accidents (F(2, 302)=31.729, p<0.001). After the introduction of aggression score in the equation all variables jointly describe 36% of the total variance (F(3, 301)=56.320, p<0.001). Driver aggression, seen through the total score on the questionnaire describes the additional 18.6% of the variance of involvement in traffic accidents (F(1, 301)=87.355, p<0.001). The results are shown in Table 3 . The values of F indicate that this model also significantly improves an ability to predict the dependant variable. Statistical significance was identified for the variable aggression and it is expressed through the following coefficients: b=0.439, t=9.346, p<0.001).
Prediction of traffic accidents considering the attitudes toward risk propensity of drivers (Regression model III)
A procedure of hierarchical regression analysis in model III is the same as in the previous two cases, as well as the independent and control variables which are entered into the equation at the beginning. In the second block the overall performance on Manchester driver attitude questionnaire for risk assessment was considered ( Table 4) as an independent variable. impact of age and driving experience is statistically removed (F(1, 301)=101.912, p<0.001) . The values of F indicate that this model significantly improves the ability to predict the dependant variable.
The variable impulsiveness gives a statistically significant unique contribution to this equation and further relationship is described by the following coefficients: b=0.477, t=10.095, p<0.001. By conducting the t-test a conclusion can be made about the significance of beta coefficient. Since the p value is lower than 0.05, this means that beta coefficient is statistically significant. Further, the smaller the value of p and the larger the value of t bring to a greater contribution of the considered predictor.
The variables age of the driver and driving experience, according to the preliminary expectations explain a significant portion of the variance in the occurrence of traffic accidents. However, even if the impact of these demographic variables is removed, the impulsiveness, as a measure of the overall achievement of the respondents in the BIS-11 questionnaire, still significantly contributes to the explanation of variance in the number of experienced accidents.
Prediction of traffic accidents considering the aggressiveness of drivers (Regression model II)
In Regression model II an independent variable was the same as in the previous case (the total number of accidents). Age and driving experience as control variables for which the relation with traffic accidents was previously explained are included in the first block of regression. In the second block the overall aggressiveness in driving expressed through the achieved score It can be viewed as a combination of factor analysis and regression or path analysis. Structural equation modelling is also known as second-generation method since it can be used to confirm the validity of so-called first-generation statistical methods such as correlation analysis, multiple regression, exploratory factor analysis, ANOVA, canonical correlation analysis. The latter are special cases of the former, and common SEM programs can be used to perform most classical statistical analyses if desired. The implementation of SEM brings some benefits compared to first-generation statistical methods. One of them is that it is possible to take into account random or measurement error in indicators, and even systematic or method error which could occur in the first-generation procedures [28] . In this paper SEM was used to test if the proposed model that uses the hierarchical regression analyses is valid. Here is also the aim to determine the association between the total scores on considered questionnaires and traffic accidents. As a result, we should be in a position to rank the predictor variables according to the intensity of impact on the occurrence of traffic crashes. For this purpose, the calculations were performed by using the Amos 6.0 software. The results for this model are shown in Figure 2 . The standardized regression coefficients for all the pathways can be noticed. These results confirm the previously established conclusions in the hierarchical regression analysis where the following coefficients were obtained b=0.477, b=0.439, b=0.285 and b=-0.263, respectively. This means that the impulsiveness has the strongest connection with the occurrence of traffic accident (b=0.41), followed
In the case of Regression model III, the values of the control variables are repeated and account for 17.4% of the observed variance (F(2, 302)=31.729, p<0.001). In the second block, by inclusion of the total risk score, all variables define about 25.2% of the total variance (F(3, 301)=33.829, p<0.001). Attitudes toward risk situations, expressed by the total score on the questionnaire describe an additional 7.9% of the variance of involvement in traffic accidents (F(1, 301)=31.597, p<0.001). The share of total risk in explaining the variance of traffic accidents is significantly lower than registered for the previously analysed forms of behaviour; however, the values of F indicate that this model also significantly improves the ability to predict the dependant variable. The values which describe the intensity of a relationship are the following: b=0.285, t=5.621, p<0.001).
Prediction of traffic accidents considering self-assessment of driving ability (Regression model IV)
In the fourth regression analysis the independent variable was the same as in the previous cases (the total number of accidents). Age and driving experience as control variables are included in the first block of regression. In the second block the total score of self-assessment of driving ability is included. The aim was to explain what the significance of self-assessment that drivers make about their own skills and competencies is.
In Regression model IV, the variables age and driving experience, introduced in the first block account for 17.4% of variance in the occurrence of traffic accidents (F(2, 302)=31.729, p<0.001). After having introduced the score for self-assessment of driving ability in the equation, the model explains about 24.2% of the total variance (F(3, 301)=32.037, p<0.001). The driver's self-assessment, considered through the total score on the questionnaire, describes additional 6.8% of the variance of involvement in traffic accidents (F(1, 301)=27.155, p<0.001). The results are shown in Table 5 . It can be concluded that this model also significantly improved the ability to predict the dependent variable. However, the independent variable total score of self-assessment shows a negative relationship: b=-0.263, t=-5.211, p<0.001.
Structural equation model
Structural equation modelling (SEM) is a multivariate statistical analysis technique that is used to analyse the relationships between considered variables. -The probability that a person will experience (or has already experienced) an accident is 4.16 times higher for the driver from any subsequent group (with higher scores) of the overall aggressiveness score; -The probability that an individual will experience (or has already experienced) an accident is 5.94 times higher for the driver from any subsequent group (with higher scores) of the overall impulsiveness score; -The probability that a person will experience (or has already experienced) an accident is 2.7 times higher for the driver from any subsequent group (with higher scores) of the overall score in assessing attitudes towards risky forms of behaviour in traffic.
DISCUSSION AND CONCLUSION
By considering b coefficients obtained in the hierarchical regression analysis and confirmed by the correlation coefficients from Table 1 , structural equation model and binary logistic regression, it can be noticed that the impact of impulsiveness on the occurrence of traffic accidents is the highest, followed by aggressiveness (with relatively similar values of b coefficient), while b coefficients in the case of attitudes toward risk and driving ability self-assessment are considerably lower (with relatively similar values among themselves).
The results of hierarchical regression analyses indicate that high scores on the impulsiveness scale BIS-11 and the scale of aggressive behaviour in driving ADBQ, form a less safe driving style expressed through higher probability of experiencing traffic accidents. Both scales explain a similar proportion of variance in the occurrence of accidents, even when the demographic variables, age and driving experience, are excluded. Although the contribution of all predictors in the hierarchical regression are statistically significant, it may be discussed if their levels are high or low. Here it should be kept in mind that it is difficult to predict some phenomenon based on the psychological instruments, especially if there is a single psychological trait in the model in relation to the occurrence of traffic accident which is a relatively rare event in the driving history of a person. Additionally, besides the stable psychological characteristics of personality and sensory-motor abilities, there are other factors which may affect the occurrence of accident such as: current by aggressiveness (b=0.33) and attitudes toward risk while driving (b=0.18). The self-assessment of driving ability records a negative correlation (b=-0.16) which corresponds with the expectations. Figure 2 also represents the values of covariance describing an association between the observed variables.
Application of binary logistic regression
In order to obtain even more accurate cognition about the impact of psychological characteristics on the occurrence of traffic accidents, a binary logistic regression is applied. The dichotomous dependent variable is related to the (non)participation in accidents reported by the drivers in the questionnaire. The first category includes the respondents who had not experienced accidents in their driving history, while the second category concerns drivers who reported accidents (regardless of the number). The scores obtained on four instruments for assessing driving behaviour and personality traits (DAQ, BIS-11, ADBQ and Self-Assessment of Driving Ability) are used as independent predictor variables in the analysis. For each of the mentioned instruments, the drivers were segmented in three groups depending on the value of achieved score: low, medium and high.
The model with all the predictors proved to be statistically significant (χ 2 =125.111; df=4; sig.=0.000; p<0.001) which means that the model makes a difference between the drivers who experienced traffic accidents and the ones who did not, and makes correct classification in 77.4% of cases. From Table 6 it can be concluded that the variables which significantly contribute to the predictive power of the model are those related to DAQ, ADBQ and BIS-11, while the instrument for self-assessment of driving ability does not show a statistically significant contribution to the model. B coefficients are positive for all the instruments except for the instrument that measures self-assessment of driving ability, which is in line with the results obtained in the previous chapter dealing with the hierarchical regression analysis. The negative B coefficient indicates that increasing the value of an independent variable (higher self-assessment score) results in a reduction of the probability of experiencing traffic accidents. In column named Exp (B), there are values which indicate the probability ratio distribution of each independent variable. In the concrete case, they indicate the following: al. [33] found that higher scores on the questionnaire correlate with the behaviour such as not fastening a seat belt in the car, driving under the influence of alcohol, excessive speed, but also with involvement in traffic accidents. This result is in accordance with the findings of our research. The most recent results are presented by Moan et al. [34] who verified previous findings according to which the risky behaviour in driving is caused by the increased level of impulsiveness among drivers. On the other hand, some studies failed to find such a stable link between impulsiveness and risky behaviour in traffic [35, 36] . Considering Regression model II, which indicates a good predictive power of ADBQ questionnaire for evaluation of aggressive driving behaviour, it is possible to conclude that the construction of this model offers a significant result. This result could lead to the introduction of this relatively new instrument, or some similar ones which examine the same tendencies in driver behaviour, in various fields of application such as testing the drivers, their training, selection of professional drivers and even special programs for drivers temporarily deprived of the driving license. The proposed model is supported by the results of similar studies related to the consideration of aggressiveness in the function of unsafe driving behaviour. Most of these studies found that aggressive drivers are prone to risky behaviour and lighter or heavier traffic accidents compared to drivers with low aggressiveness. Considering the questionnaires used in these occasions it is useful to mention those which showed the greatest predictive character in describing unsafe behaviour. The most important results are obtained by the researchers who used the following measuring instruments for the assessment of aggressiveness in driving in general or through a specific dimension in the form of individual items: Driver Behaviour Questionnaire -DBQ [24] , Driving Anger Expression Inventory -DAEI [37, 38] , Driver's Angry Thoughts Questionnaire -DATQ [39] , Driving Anger Scale -DAS [6, 38] , Driver Anger Indicators Scale -DAIS [40] . There is no doubt that aggressiveness in driving is a reliable indicator, even when it is viewed with some caution in the sense of socially desirable responses which are inevitable in a survey research.
Regression model III refers to the identified impact of assessed risk of driver through the DAQ survey on the occurrence of traffic accidents. It is possible to conclude that this model for traffic accident prediction does not explain a large share of the total variance of accidents which drivers from the sample experienced, although it proved to be statistically significant. This finding could be interpreted by intuitive character of items in this questionnaire which in some way suggest a research purpose to subjects, thereby increasing the likelihood of socially desirable responding. The DAQ questionnaire in other studies showed a greater psycho-physical conditions of the driver related to stress, fatigue, opiates, then the characteristics of the roads, as well as the characteristics of the vehicle itself operated by the driver. Therefore, the obtained value of R 2 change could be considered as high, especially if it is compared with the results of other relevant studies with similar methodology where the obtained values are similar or lower [29, 30, 31] .
Considering BIS-11 and ADBQ, the results can be interpreted through the prism of personality traits and dimensions of behaviour which these two instruments estimate and which are similar to a large extent. This similarity is confirmed by the structural equation model ( Figure 2) having in mind the highest value of covariance (0.27). Thus, as it has already been discussed in the introduction, it is very difficult to separate the behavioural manifestations of these two phenomena.
When it comes to the instruments for DAQ and self-assessment of driving ability, they have a similar impact on the occurrence of traffic accidents. A proportion of variance in explanation of the dependent variable is almost identical in both cases. However, based on the value of covariance (0.01), the structural equation model showed that there is no strong direct relationship between these two instruments. It is important to explain the negative values of the standardised regression coefficients for the self-assessment of the driving ability instrument. The reason for obtaining such values lies in the fact that good result on the test is related to good self-assessment of driving ability which in our case turned out to be the correct measure of safe behaviour in traffic (reflected in the number of experienced accidents). The same explanation could be used for describing the negative values of covariance between self-assessment of driving ability and aggressiveness or impulsiveness (-0.11 and -0.13, respectively).
Considering the predictive power of each of the implemented instruments for the assessment of individual behaviour, it is useful to have in mind the results of previous research where scientists used these instruments as tools for assessment.
First, BIS-11 instrument was used to assess the impact of general impulsiveness on traffic accidents. It is possible to conclude that this instrument which is often used in literature, showed a surprisingly high level of predictability in the explanation of accidents in the proposed model. This finding is particularly important in the field of traffic psychology where the stable dispositions of personality, especially in the past, rarely appeared as a reliable indicator of the occurrence of traffic accidents. Some of the most important results from the research where BIS-11 instrument was used to predict the behaviour of drivers are the following: Dahlen et al. [32] found a slight association between impulsivity scores and smaller penalties which students get for inappropriate behaviour. Then, Ryb et aspects of behaviour. This is particularly evident in the case of professional drivers, since it is known as a rule that this population gives socially desirable answers. Further research directions should be focused on the minimization or elimination of these limitations.
However, despite the mentioned limitations, the results of this study indicate an important role of certain personality traits in risky behaviour in traffic. These findings could find their practical applicability for different purposes. For example, based on the results of this research the criterion in the selection of professional drivers could be significantly improved. This improved selection would involve the use of instruments for assessing personality traits along with the psychomotor tests which enables more exact assessment of the driver abilities. This is particularly important for vulnerable category of young drivers who show a high rate of involvement in traffic accidents, especially at the beginning of their driving experience. On the other hand, these results may have their practical implications in the design of training and education process of candidates for a driving license. By knowing the risk factors for experiencing traffic accidents which are analysed in this study, with the understanding of preferred learning styles could improve the process of education of young drivers. Furthermore, these results are important for the development of programs for the prevention of accidents and violations of laws. Besides this, they could be used in the programs for rehabilitation of drivers who have been deprived of their driving license, as well as in the promotion of safer driving styles, according to the personality traits of the driver. predictive power when indicating the gender differences in the attitudes toward risk [24] . Such analysis in the observed sample is not reasonable due to the disproportionate presence of drivers of both genders in a sample of professional drivers. Some authors even used the isolated dimensions of this questionnaire, such as speeding, for the assessment of implicit attitudes towards risky driving [41] . However, DAQ questionnaire turned out to be an important instrument in predicting traffic accidents which is proven by examples in literature [24, 42] .
MODEL
The last analysed model IV describes the occurrence of accidents by a driver depending on the reported assessment of their own skills and competencies necessary to operate the vehicle in the Questionnaire for self-assessment of the driving ability. Other authors, for example Tronsmoen [43] , obtained a more significant relation between the occurrence of accidents and scores from the questionnaire of self-assessment of driving ability; however, the sample was made up exclusively of young novice drivers whose specific driving skills play a crucial role in the traffic accidents occurrence.
When it comes to the results of binary logistic regression, where the drivers are segmented if they experienced traffic accident or not, having in mind the expression of psychological characteristics and behaviour in traffic, the proposed model shows a high predictive power. Therefore, this statistical method proves the previously considered results. It points out that the model with all the previously discussed predictors, except self-assessment of driving ability, is very effective in predicting accidents in traffic. In addition to the statistical significance of the model which certainly represents a relevant indicator of the model's strength, a high percentage of drivers with accidents are detected successfully. This analysis enabled more accurate prediction of the potential number of accidents which may be expected from the driver based on the scores in the questionnaires.
The outcome of this study is a proposal of the original models for assessing the circumstances of traffic accident occurrence on the basis of driver's personality traits related to the impulsiveness, aggressiveness, attitudes and self-assessment of personal driving abilities. The achieved results provide a possibility for defining new directions of research in the field of traffic psychology and traffic safety.
When it comes to the limitations of this study, it should be kept in mind that the results are based on the data collected by the drivers' self-reports. Such methods of data collection can lead to the distortions due to socially desirable answers. Although respondents were familiar with the anonymous nature of testing as well as guaranteed confidentiality of the collected data, it is assumed that they still had some kind of restraint in responding in relation to certain
